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YoshihiroNaka
Abstract:Organizationalcontrolisdependentup6nthevariousservices
thatmanagementaccountingsystems,andmanyotherartifactsprovide.
fbrit.Especiallywhen層performedonthebasisofaccountinginformation,
itgetsinvolvedwithfeedbackcontroLFeedbackcontrolisoneofthe
mostpervasivecontrol皿echanisms,whichcouldbeappliedtoanysys-
tem,whetherartificialorliving,whenittriestoadapttotheenvironmenal
changesinaccordancewithitsgoalsorobjectives.Inthispaper,abasic
modeloffeedbackcontrolwillbeproマided,andthebehaviourofcontrol
systemswillbeanalyzedinordertoderivesomestatementsrelatedto
theperformanceevaluationintermsofaccountingmeasurement.In
doingso,theemphasisisplacedonthedynamicequilibriumstateofacon-
trolsystem,inparticular,onthebehaviourofthesystemwherethereisa
`
time-lagbetweenthetimewhenactionsaretak6nbythesysterntointer-
veneinthe .operatingprocessandthetimewhenitseffectisbrought
about.Inaddition,severalargumentswillbepresentedaboutthefeed-
backinputofaccountinginformationintomanagementcontrolsystems.
1Controlsystem
Organizationsassocialunitsengageinavarietyofactivities.Behindthese
activitiesthatostensiblyseemtobeunrelated,thereareseveralcontrolsys-
temstointegrateandleadthemtowardsorganizationalgoals.Itwouldbe
unnecessarytosaythatcbstcontrolandbudgetinginmanagementaccount-
ingarerepresentativeofthosesystems.
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Initsmostbroadsense,organizationalcontrolisdefinedastheprocess
bywhichindividuals,groupsororganizationsinfluencethebehaviourof
others,i.e.,thedecisionmakingofotherindividuals,group,andorganizations
(Tannenbaum,1968).Inasimilarway,Anthony(1988)alsodefinesMan-
agementcontrolastheprocess"bywhichmanagersin且uenceothermem-
bersofanorganizationtoimplementtheorganization'sstrategies."Man-
agementaccountingistheinformationsystemforimplementingthegoalsof
theorganizationandthestrategiesfbrattainingthesegoalsthataredecided
instrategicplanning.
However,inordertodefinetheconceptofcontrolinmanagement
accounting,itisnotsufficienttointerpretitasaprocessf6rin且uencing
otherstopursuegoals.Inadditiontothecontentsimpliedintheabovede-
finition,itshouldbeunderstoodinrelationshiptotheaccountingtechniques
ofmeasuringandevaluatingamanager'sperformance.Theref6re,adefini-
tionbyCamillus(1986,p.11)wouldbeappropriate.
Controlisabehavioralprocessthatinvolvesmeasurementandeva-
luationoftheperformanceoforganizationalunits,theidentificationof
deviationsfエomplannedperformance,theinitiationofappropriatere-
sponsestothesedeviations,andthemonitoringofremedialactions,all
donewiththeintentofensuringthatmanagers'decisionsandactions
areconsistentwithplannedorganizationalobjectives.
Thisdefinitionobviouslyrestsontheconceptoffeedbackcontrol.Itcould
notbedeniedthat,inManagementcontrolusingaccountinginformation,
feedbackcontrolplaysthemostimportantrole.However,ifweexamine
morecarefullythediscussiononfeedbackcontrolinmanagementaccounting
literature,itwouldsoonbecomeclearthatthiscontrolisutilizedasamere
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frameworktoorganizetheproceduresofaccountinginformationprocessing
forcontrol.Itsapplicationseemstolacktheviewpointoffeedbackcontrol
asafunctionalprocessofthesystemthatshowscharacteristicbehaviours
undercertainconditions.Therefore,anexaminationfromsuchaperspec-
tivewouldprovidemeaningfulresultsthatareabletobeappliedto'man-
agementaccounting.Toilluminatethis,thebehaviourofafeedbackcontrol
systemwillbeanalyzedbyusingasimplemodelinthenextsection.
2 Afeedbackcontrolmodel
Indiscussingorganizationalcontrol,wecannotignoretheareaofageneral
systemtheorynamedcybernetics.Itmeans"ageneraltheoryofcontrol
andcommunicationanditsapplication,simultaneouslyfbcusingonthecon-
trolprocessanditsattendantinformationprocessinginordertoattainthe
goal,thatintendstoexplicatethephenomenafromthecomprehensive
standpointwhichcoversabroadrangefromorganismstoengineeringsys.
tems."(Satoh,1972》
Thisexplanationsuggeststheintimaterelationshipthatcyberneticshas
withbiologyandengineeringfromwhichitoriginated.Today,however,it
isappliedtoaverybroadfieldsuchassociology,economics,organizational
theory,psychology,andsoon,becauseitaimstoexplainubiquitousphe-
nomenalikecommunicationandcontrol.Theref6re,itcouldbesaidthat
cyberneticshasattainedthestatusofageneraltheorywhichoffersafun-
damentalframeworktounderstandvariousevents,andtoconstructtheories
inthosescientificfields.Becausecyberneticsisimpliedasatheoryrelated
tothecontrolofsystems,itisfrequentlyinterpretedashavingthesame
meaningasfeedbackcontrol(GreenandWelsh,1988).Itisthisphaseof
cyberneticsthatisalsoexaminedhereinconnectionwithcontrolsystemsin
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Thefeedb3ckcontrolsystemiscomposedofseveralcomponentsand
therelationshipbetweenthemasshowninFigure1(Powers,1973).The
controlprocessofthissystemstartswiththesettingofastandardordis-
turbancegeneratedinitsenvironment.Thestateoftheprocessismoni-
toredandmeasuredbytheinputunitasthesen$oryorganofthesystem.
Thenthemeasurementiscomparedagainstthestandard,andifanydevia-
tionfromitwerefound,theoutputunitasamotororganofthesystem
wouldinterferewiththeoperatingprocesstoreducethedeviation.This
controlprocessischaracterizedbythefeedbackloopinthatthe
measurementoftheprocessisreturnedbackagainasaninputtothesys一
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tem.Feedbackmeans"whenwedesireamotiontofollowagivenpattern
thedefferencebetweenthispatternandtheactuallyperformedmotionis
usedasanewinputtocausethepartregulatedtomoveinsuchawayasto
bringitsmotionclosertothatgivenbythepattern."(Wiener,1948,p.13.)
Thisloopisreferredtoasnegativefeedback,becausethedirectionofthe
movementistowardsreductionofthedifferencebetweenthestandardand
actualmeasurementoftheprocess.
Therearetwoviewpointsthatleadtodifferentinterpretationsabout
thefunctionofthecontrolsystems.Oneistakenwhenautomaticcontrol
apparatusisdesignedinengineering.Becauseitisdesignedasanin-
strumenttoserveitsusers,attentionismainlydirectedtotheoutputofthe
system.
Forexample,whenapersonhas'installedanairconditioningsystemto
maintainacomfortableenvironmentinhisroom,hisconcernmaybeexclu-
sivelydirectedtotheoutputofthesystem,andtriestomaintainacomfort-
ableleveloftemperatureandhumidityforthetypeofworkdoneinthe
roomorforhisphysicalconditionandmentalmood,
Ontheotherhand,thereisanotherviewpointthattheobjectofcontrol
istheinput,i.e.,themeasurementoftheprocessinwhichthesysteminter-
feres,Thesystemcontinuouslyordiscretelymonitorsconditionsofthepro-
cessandcomparesmonitoringresultswithastandardgivenpreviously.
Whenadeviationofmeasurementfromthestandardcausedbythedisturb-
ancefromitsenvironmentorachangeofthestandarditselfisobserved,it
interferesintheprocesstoreduceitandtriestokeepthemeasurementas
neartothestandardaspossible.Theref6re,fromthisviewpoint,thecon-
trolobjectofthesystemisthemeasurementprovidedbytheinputunitasa
sensororgan.
Forexample,amanagerwhocontrolsalarge-scaleairconditionerthat
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suppliesheatingorcoolingtoofflcebuildingswouldhavethisviewpoint.
Theobjectthathetriestocontrolisnotoutputofthesystem,butthe
measurementsoftheprocessthatthesystem'sinputunitsupplies.Onthe
basisofthismeasurementinformation,hemanagestomaintainitnearto『the
predeterminedstandard.Inanorganization,thefunctionoftheinputunit
showninFigureliscarriedbytheinformationsystemintheorganization.
Because,forthepresent,ourargumentwillbeaboutthecontrolsystemus-
ingaccountinginformation,thesecondviewpointthattheobjecttobecon-
trolledisthemeasurementvalueofitsinputshouldbeadopted.
AlthoughthestructureandprocessofthecontrolsystemshowninFi-
gurelareverysimple,theexaminationofitsbehaviourwillprovideuswith
aninsightthathelpsustounderstand'thenatureofcontrolinanorganiza-
tion.Inthenextsection,Iwillanalyzethestaticsanddynamicsofthebe-
haviourofthesystem.
3 Ananalysisof止esystem,sbehaviour
Asimplemodelwillbeprovidedtoanalyzethebehaviourofafeedbackcon-
trolsystem.Althoughthistypeofmodelanalysispresentsmoresophisti-
catedmathematicalexplanationsintheareaofservo-mechanics,inthis
paper,itisnotnecessarytorefertothose.Theintentionatpresentisnot
toexplaintheengineeringcharacteristicsofthefeedbackcontrolsystem,
buttomakeclearitsbehaviouralcharacteristics,asfarasitishelpfulto
understandcontrolinanorganization.Therefore,itissufficienttocon-
structamodelthatapproximatelysimulatesitsuniquebehaviour.Sucha
modelwasprovidedbyPowers(1973,1978).Inthissection,Iwillintroduce
hismodel.
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3.1Staticanalysisofthesystem
Thestaticsofasystem'sbehaviourwillbedescribedatthestartingpoint.
Inastaticanalysisthebehaviourofasystemisanalyzedwithoutconsider-
ingthetransitionalprocessfromtheoccurrenceofadisturbancetother6-
turntoequilibrium.Ifthesystemcanimmediatelyrecovertheequilibrium
againafteradisturbancefromtheenvironment,orcanbeanalyzedatdis-
cretepointsseparatedbyalongenoughtime,theanalysiscanbeperformed
bystatics.
InFigure1,thecapitalletterineachboxrepresentingthefunctional
unitofasystemisthetransfercoef且cientthatismultipliedbytheinputen-
teringintotheunit.Weassumelinearsystems,i.e.,therelationshipbe-
tweeninputandoutputisassumedaslinear.Wedenotetheinputintoor
theoutputfromtheunitsby(9withanappropriatesubscript,andthesystem
andenvironmentalfunctionsaredefinedasfollows.
OP=且q
動=⑨ 一(%
o。=G(De
◎=H(D。+D(Dd
(1)
(2)
(3)
(4)
Becauseweassumethenegativefeedbackloop,theright-handtermsofthe
secondexpression(Eq(2))mustbeexchangedinorderthattheoutputunit
workstoreducethe6ccurrenceoferrors.whentheright-handmembers
ofEq(1)thatdefinethemeasurementbytheinputunitofthesystemare
substitutedbyotherequations,thenweobtainaclosedtransferfunction,
鰯=AH(o((レ(})}+AD(Dd
=AHGo。-AHGop+ADOd
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一興 畷 ぎ04.(5)
IfweinterceptthisclosedloopasshowninFigurelatanappropriate
point,andtakearatioofinputintooneendofthelooptooutputfromthe
otherendofit,thenthisratioiscalledthelooP-gain,i.θ.,inthiscase,the
multiplication,AHG,istheloop-gain.Forthefeedbackcontrolsystemto
workeffectively,thegainhastobesuf丘cientlyhigh.Forexample,when
thegainisassumedtobe10inEq(5),thisbecomes,
OP=1+10
AZ)()d100r
十
1+10' (6)
andwhenitis100,
G)P=
AI)G)d100⑤7
十
1+100 1+100' (7)
Bycomparingthesetworesults,weknowthatthemagnitudeofgain
hastw・effect・・nep・Firstly・itb・ing・Opnea・t・thest・nd・・d
.0・・F・ ・a
Verylargegain,
OPcr⑤r.
Secondly,theeffectofdisturbancefromtheenvironmentissharplyreduced
byalargegain.
3.2Dynam置cequilibriumanalysis
Nowthetransitionalprocesswherethesystemmovestoastateofequilib-
riumwillbeexamined.Itneedstobenoticedthatthestaticanalysisde-
scribedabovecannotbeappliedasitis.Tomakethisclear,assumethat
thesystemisequippedwithasmallgain,forexample,gain2,andisina
Feedbackcontrolinmanagementaccounting53
stablestateatOpニ0.Atfirst,a、newstandard5issupposedtobeinput-
tedintothemodel(thishasthesameeffectasadisturbancetromtheen.
vironment.)Thenanerror50ccurs.Becauseithasgain2,thevalueofOp
willbecome10,Inthefirstcirculation,thisvalueraisesanerror-5atth6
comparatorunit.Inthesecondcirculation,itwillbe-10.Throughthe
samecalculationrepeated,⑤phaveaseriesofvalues,say,10,-10,30,-50,
110,andsoon,thatincreasegraduallybyeachcirculation..Theref6re,this
systemappearstobedivergingwhileoscillating.
Inthestaticanalysis,thissystemhasconvergedtoagivenvalueaspre-
viouslymentioned。Therefore,itisstrangethatthemodelbehavesinthis
waywithanegativefeedbackloop.Thisoddoscillationiscausedbynot
consideringanytimefactorasinstaticanalysis.
Itusuallytakessometimefortheeffectofinterventionbyasystem
intoanoperatingprocessinanenvironmenttoberealizedandmeasurable.
Therefore,forawhileaftertheintervention,thereremainsthedeviationbe-
tweenthestandardandthemeasurementtobecontinued.Thenasthe
effectofinterventionoccurs,measurementswouldapproachthestandard,
andthedeviationwouldbegintobereduced.且owever,untilthattime,if
excessiveinterventionhqsbeeninputtedalready,asitseffectisbeingreal-
ized,measurementswouldgobeyondthestandard,andalargerdeviationis
causedintheoppositedirection.Nowanotherinterventionisnecessaryto
counterthedeviationthathasoccurredfromthesystemitself,andthesame
movementsasdescribedabovearerepeatedagainandagain.
Tomakesuchanoccurrencemoreunderstandable,presumeabeginner
tryingto"park"hisboat.Hesteersitforwardstowardsapier,becausehe
isnotusedtocontrollingboats,hewouldholdthesteeringatacertainangle
untilthebowofhisboatpointstothepier.Bythelawofnature,thereisa
lagbetweenthetimewhenhesteersandthetimewhenitseffectemerges,
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theboatheadstothepier,butitsbowgoesovertoanotherside,becausehe
heldthesteeringtowardthatsidefortoolong.Thenhemusttakeacoun-
tersteeringto3nothersideoncemore,andsoon,Asaresult,theboat
wouldmeanderinlargerandlargermotions,andhewouldfailtoparkhis
boat.Toavoidthisoscillation,itisnecessarytotakethetime-1agintocon.
sideration.
Thiscanbeexplainedbyusingthepreviousexample.Whenthestan-
dardvalue5wasgiven,asalreadyindicated,themeasurementofthepro-
cess,⑧かbecame10inthefirstcirculation.However,thereittakesare-
lativelylongtimetorealizetheeffectofthegaininthemodelbef6rethis
ultimatevalueisattained.Thistime-delayisacriticalfactorinthetran-
sitionalprocessmovingtoanultimatedesirableequilibrium.Therefore,the
measurementofthevalueofOphastobecalculatedasapartofthefull
scaleeffectthatwouldberealizediflongenoughtimeisallowedforitto
change.Therefore,now,weassumethat,byeachcirculation,onlyahalfof
theultimatechangeofOpisinputtedinthecomparatorunitForexample,
証thoughtheultimatevalueofG)pafterthefirstcirculationis10asprevious-
lyindicated,but,thistime,byinputtillgonlyahalfofthisvalue,i.e.,5,⑤pof
2.5isproduced,inthenextcirculation.Repeatingthesameevaluations,it
maytake3.75,3.125,andsoon.Thus,theoscillationtowardsdispersionwill
disappear.且owever,itremainsoscillating.Iftherateofchangeisre-
ducedtoonethird,thismodelmayquicklyconvergeatagivenequilibriurロ.
Inthiscase,theoptimalrateis2/30p.Asmallerthanthisratemaymere-
lydelaysettlingdowntotheequilibrium.
Thebehaviourofthemodeldescribedabovecanbemathematically
madeclearer.ByO声wedenotetheultimatemeasurementthattheinput
unitobservingtheprocesswithoutconsideringtime-lagafteratimelong
enoughtorealizetheeffectofthesystem'sinterventionintheprocess,
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0β=AOi
=超o(o。-Op)+ADOd .(8)
Furthermore,wedenotecertaindefinitediscretepointsintimebyt's.
ThenthechangeofmeasurementOpthathasoccurredinaperiodfromtto
'+1isonlyapartoftheultimatesizeofthechange,⑤多.Iftherateof
changeineachperiodisdenotedasK,anditsrangeisdefinedasfollows,
0≦K≦1,
thesystemfunctionthatrepresentsthetransitionalchangeinOρis
OP(t+1)=(%(')+K(⑤多一 〇P(t))
=(%(t)+κ{AHG(⑤ 。一()P('))+ADOd-(%(')}
=(Dp(t)(1-KAHG-K)+KA(HGO。+DOd) .(9)
Thisequationisa丘rst-orderdifferenceequation.Whentheinitialvalueof
it,0ρ(0)jszero,thesolutionofthisequationis,
・P(t)一朋 鴇 評0ゴ[1-{1-K(AH・+1)　].G①
Ifthefactorintheparenthesisintheright-handofEq(10)is1一K(AHG+1)
=0 ,thissystemwillreachthesteadystatemostquickly.Therefore,by
solvingthisequationf()rKweobtainitsoptimalvalue,
1K
・Pt=超o+1・ ⑪
Bysetting⑤p(t+2)=⑤p(t),wefindthevalueKcプitthatmakesthesystem
oscillatepermanentlyatacertainamplitude,
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2K
・・it=AHO+1=2κ ・pt・ ⑫
Wecan・bt・intheequilib・ium・t・t・v・lu・fOP(ss)by・ub・titutingκ.P、`in
Eq(10).
OP(∬)=朋G+1
AHG
(HGOr+DOd)
.4HG+1[⑤。+努薯]. (13)
ThisequationisequivalenttoEq(5),Therelationshipbetweenstaticanalysis
anddynamicequilibriumanalysiswillbemadeclearbythisequation.Be-
cause,forasuf丘cientlylargeloopgain,wehave
.4HG
cr1.AHG
+1 (14)
Therefore,
ep(ss)一・r+(釜4). (1S)
Whenassumingtheloopgainasgiven,thebehaviourofthesystemis
determinedbythevalue瓦thatdefinestheeffectivepartgftheultimate
measurementcomparedwiththestandardvalue.Wecanidentifythree
typesofK's.IfKfallswithintheinterval,
π,。露 ≧K≧K。pt.
Inputmeasurement⑤ρwillconvergeatthestandardOプwhileoscillating.
AsπgetsclosetoKopわtheconvergencewillcomeaboutswiftly.ForKin
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therange,
K。pt≧K≧O,
OpwillapproachexponentiallytoOr.ForKwithintherange,
1≧K≧K。rit.
⑤pwilloscillateaboutthestandardinagraduallygrowingamplitudeover
time.Theobjectofnegativefeedbackistoleadandmaintaintheinput
measurementasneartothestandardaspossible.Therefore,thisdisper-
siveoscillatingbehaviourmeansthecollapseofthesystem.Whilethere
wouldbeasystemthatamplifiestheinputmeasurement,ifthebehaviourof
thisamplifyingsystemisnotrestrictedbyasuperiorsystem,itwillfallinto
anunstablestateandcollapse,
4Theoscillationinamanagementaccountingsystem
Althoughthemodelpreviouslydescribedissimple,itisabletomakeexplicit
thebehaviourofacontrolsystem,thatis,thefunctionofanegativefeed-
backcontrolsystemanditsunstablebehaviourcausedbyatime-lag.In
thissection,thedynamicanalysisofasystemwillbefocusedon,andsome
implicationsthattheresultobtainedbythepreviousanalysiswillberelated
tomanagementaccountlngPractlce.
Thetime-lagisinherentinmostcontrolsystems.Inatextofcontrol
theoryintheengineeringfield,theeffectoftime-1agobservedinamechan-
ismisdescribedasfollows.
Time-lagisalsoadif丘cultobstacleforeffectivecontrolinengineering
systems.Itiswellknownthattheexistenceoftime-lagthathas
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apPearedinfeedbackcontrolcircuitisusuallyseverehindranceto
controlquality.Especiallywhentime-lagintheobjectofcontrolis
verylarge,becausethedetectionofeffectorsymptomofoperationsis
inevitablydelayedasaresult,effectivefeedbackcontrolcannotonly
beexpected,butalsoinextremecaseitwouldbeimpossibletocon-
trolcontinuouscontrolsystems.(SaharagiandSunahara,1969,p.225.)
　
Inmanagementaccounting,thereseemstoexistasimilardifficultyinsuch
technicalsystems.Onlyafteracertaintimehaselapsed,theeffectsof
decision-makingbymanagementarerealized,andbecomemeasurable.
Dearden(1984)hasmostclearlyarguedsofarthatitisnecessaryinaccount-
ingpracticetoincorporatetime-lagsinperformanceevaluation,andthis
shouldnotbeconstrainedbyaccountingperiods.Hisargumenthaditsori-
gininthestudybyJaques(1956,1966),whichiswellknownastheGrazier
ResearchinEngland.
Membersofanorganizationusuallyperformtheirjobsunderthejob
specificationsandrulesdelegatedtothem,andworksarecarriedoutusing
theirowndiscretionwithinformallygivenjobspecifications.Jaquesfound
that,althoughtheobedienceornegligencetojobspeci丘cationsiseasily
observable,theimportanceofjobsatalllevelswithinanorganization(and,
consequently,appropriatecompensation)couldbemeasuredbythelengthof
timethatanemployeecanusehisowndiscretionbeforebeingreviewedand
evaluatedbyhissuperior.Hecalledthislengthoftimethe"maximum
times-spanofdiscretion."Hedescribedtheconceptas"thelongestperiod
whichcanelapseinarolebef6rethemanagercanbesurethathissubordin-
atehasnotbeenexercisingsubstandarddiscretioncontinuously.　
Withsomequalificationsinapplyingtheconceptto且nancialperform-
anceevaluation,Deardenproposedarevisedconcept,"theminimumtime
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spanofajob."theconceptmeans"thelengthoftimethatmustpassbefore
thereisenoughevidencetoevaluatethequalityofthesubordinate'sdiscre-
tion."Hesupplementedalsothattheeffectivetime-spanislongerthanthe
Minimumtime-spanbecauseofthetimerequiredtoprovidethesuperior
withinformationabouthissubordinateaftertheevidencehasbecomeavail-
able.Thistimehereferredtoas"feedbacktime"thatconsistsofthemini-
mumtime-spaninajobandthetimerequiredtocapture,process,transmit,
andpublishtheinformationafterithasbecomeavailable.Inadditionto
thisclassificationoftimecomponents,heassertedthatthefeedbacktime
shouldnotbecurtailedbeyondtheminimumtime-span,evenwhenitis
possible.
Theminimumtime-spanofajobwillbedetermined,inmostinstan-
ces,bythetimerequiredtomeasuretheeffectoftheimportantde-
cisionsthatarebeingmade.Thiswillbedifferentfbrdifferentjobs.
Forexample,itmighttakeseveralyearsbefbrethesuccessofanew
productprogramcanbeevaluated.Amanagerundertakingsucha
programcouldhaveaminimumtime-spanofseveralyears.Onthe
otherhand,itmightbepossibletoevaluatetheperformanceofan
hourlyemployeeworkingonanassemblylineinamatterofminutes.
Ibelievethatitisreasonabletoconcludethatinherentineachjobis
aminimumtime-spanbasedonthenatureofthetaskbeingper-
formed.Thisisthetime-spanweareconcernedwithinfinanciaI
controlsystems.…Wemustbecomemorediscriminatoryaboutthe
datathataremadeavailabletomanagement.Itmaybenecessaryto
withholddatafromamanagerconcerningtheactivitiesofasubordin-
ateevenwhenthesedataarereadilyavailable.(pp.320-21.)
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Thetime-lagpresentinorganizationsfollowsthesamedif丘culties
observedinengineeringsystems.Inmanagementcontrol,accountingsys-
temsperiodicallymeasuremanagementperformanceaccordingtocalendar
time.IfthelengthoftimeaccountingmeasurementdoesnotaccordorSyn-
chronizewiththetime-delayofrealizationofmanagementefforts,serious
controlproblemscouldoccur,becauseoftenmanagementcontroltendsto
overemphasizeperformanceintherelativelyshortrun.Thisissuewasex.
aminedinrelationtomanagerialleadershipstyles.Forexample,Hopwood
(1974)categorizedthreetypesofleadershipinbudgeting.
1.Budgetconstrainedstyle:Thisstyleofmanagementevaluatessub-
ordinatesonthebasisoftheircapacitytoachievethebudgetcon-
tinuouslyintheshortterm.Budgetarystandardswouldbe
emphasizedattheexpenseofotherimportantfactors.When
actualcostrunsoverbudget,themanagertendstoevaluatenega-
tivelywithoutconsideringotherfactors.
2.Profitconsciousnessstyle:Amanager'sperfbrmanceisevaluatedin
termsofhisabilitytoimprovethelong-termefficiellcyofhisunit
withreferencetoorganizationgoals.Theimportantprofileofthis
styleinthecostcellteristhathewouldbeinterestedinlong-term
costreductionf6ragivenoutputleve1.Forthispurpose,however,
althoughaccountingreportsareuseful,itwouldbeuseddeliberate-
1yandflexibly.
3.Non-accountingstyle:Inthisstyle,accountinginformationdoesnot
playsuchanimportantrole.
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Hopwoodf6undthattherearesignificantdifferencesbetweenthestylesin
termsofjobrelatedtension,whichmeansanxietyandfrustrationcausedby
ajob.Healsofoundthatthetensionwasthehighestinthebudgetcon-
strainedstyle,andithadadetrimentaleffectonmanagers'performance.
Thenegativeeffectwouldrelatetothetime-lagthatwementioned
above。Toexplicatethis,firstly,letusco孕firmafunctionalrelationshipbe-
tweentherateofchange,K,andthetime,t,whichisthenumberofthe
accountingperiod,andisrequiredtoconvergeneartheperformancestan-
dard(budget)・Inthetransitionalprocessuntiltheequilibriu甲isreached,
therighthandtermofEq(10),{1-K(AHG+1)}tdeterminesthesizeofde-
viationfromthestandardateachcirculation.Nowinordertomakeclear
whatrelationshipexistsbetweentime欝andtherateK's,setthisfactor
equaltoδ,
{1-K(AHG+1)}t=δ,
thentransposingalltermsexceptKtotheright-handside,weobtain
K--AI.iil}.+1[i-.exp亨], ⑯
whered=logδ.Foramoment,weassumethatKfallswithintherange
O<K<Koptsothatthesystemcanbehavenormally,(becausemanagerstry
toproceedwiththeoperatingprocessalongthewaytowardgoal
achievement,theywouldselectK'swithintherangewhichatleastmakes
theachievementpossible.)then,δ<1,andd<0.Therefore,Eq(10)isa
monotonouslydecreasingfunction.ItmustbenoticedthatKisinversely
relatedtot.ThelargertheKlsbecome,thesmallerarethet's,andvise
ve倣sa.
WecouldnotevaluatetheoptimalK'spreciselyinmostcases.Inan
碑 商 学 討 究 第50巻 第2・3号
accountingcontrolsystem,theestimateofoptimalKswouldbedependent
uponthejudgmentofmanagersasbudgetees.Itmayberememberedthat,
comparedwithqtherstyles,thebudgetconstraintleadershipstyleischar-
acterizedbyshort-termdecisionmaking.Toachievethebudgetedgoaiin
arelativelyshortperiod,i.e.,undersmallt's,theywouldbeapttothinkthat
itisnecessarytotakelargeK's,andthiswouldbemorelikelytoleadthe
controlprocessintotheoscillatingcycles.Theeffectsofanoverestimateof
Kbythebudgetconstrainedstyleweresuggested,forexample,byLikert
andSeashore(1963).
LikertandSeashoreclassifiedtherelevantvariablesintothef6110wing
threecategories.
1.Thecausalvariables:Theindependentvariablesthatdeterminethe
courseofdevelopmentinanorganizationandtheresultstobe
attained.Inthosevariablesareincludedthestructureoftheorga-
nization,management'spolicy,decisions,leadershipstyles,andbe-
haviour.
2.Theinterveningvariables:Thosevariablesre且ecttheinternalstate
andhealthoforganization.Inthosevariablesareincludedloyal-
ties,attitude,motivations,performancegoals,skillsofallmembers,
andcollectivecapacityforeffectiveinteraction,communicationand
decisionmaking.
3.Theend-resultvariables:thosevariablesarerelatedtoorganization-
alachievement,suchasitsproductivity,costs,scraps,andearning.
Thesearethedependentvariables.
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Theirresearchisabouttheeffectsofacostreductionprogramonfirst
linemanagersandemployees,particularlywhenthecostreductionispur.
suedthroughtechnicalinnovationsuchastheautomatizationofthemanu-
facturingprocess.Itwasarguedthatimplementingcostreductionwas
subjecttotheinterveningvariables,butingeneralitwouldtakearelatively
longtimetobringabouttheeffectsofchangeinthosevariablesoncost二
AlmostsameargumenthasbeenpresentedbyHand,Richards,andSlo-
cum(1973).Inhuman-relationstraining,althoughthereoccurredfew
changesinamanager'sattitudeandbehaviourduringtheinitialseveral
quartersoftraining,after18months,theyobservedanegativechangein
thecontrolgroups,andthepositivechangeintheexperimentgroups.We
mightbeabletopresumethatittakesaboutthistimeforthecausalvariab-
lestoinfluencethedependentvariablestocomeout.Whatkindoforgani-
zationalbehaviourdoesthistime-lagbringabout?LikertandSeashore(1963)
describedthefbllowing.
Underpressurebytopmanagementforcostreduction,atthebegin-
ning,animprovementinproductivityandcostreductionwereobserved.
However,behindthis,subordinatemanagersandworkerswereapttobegin
developingahostileattitudetowardthecostreductionprogramandsuper-
iors.Althoughduringtheinitialmonthsofcostreduction,theeffectsof
theseattitudeswerebeneaththethresholdbeyondwhichtheywould
appearonthesurface,theirattitudecontinuedtodeteriorate.Afterabout
thesixthquarter,thenegativeshiftsintheintermediatevariablesbeganto
workclearlyagainstproductivityandcostperformance.Abouttheconse-
quencesofthisprocess,theydescribethat
Someoftheadverseconsequencesofcrashcostprogramsappear
severalmonthsaftertheeffbrtbeginsandarenoteasilyassociated
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withtheircauses.Themoredramaticconsequencessuchaslossof
keypersonnelorcostlylabordif丘cultiesmaynottakeplaceuntillong
afterthemaipcostpushispast.Todiscerntheconnectionbetween
eventssoseparatedintimeisnoteasyforbusymanagerswhoare
underpressureforearlyresultsandarenotoftenencouragedtotake
alongerperspective.(pp.101-102.)
ThisexplanationoftheadverserelationshipbetweeptheexiStenceoftime-
lagandcostreductionisthesameoneforthedif且cultiescausedbythetime-
Iagintheengineeringsystempreviouslycited.Thefunctionalcharacteris-
ticsshownabovewouldnotbefundamentallydifferenttoeachother,evenif
theyareindifferentcontexts,i.e,onebelongstotheengineeringcontrolsys-
tem,andothertothemanagementcontrolsystem.
Asthepressurealongwiththeimpetuouscostreductioncontinues,
variousundesirablehappeningswouldturnup;ariseinabsenteeismand
turnover,acollapseoflaborrelationship,a$lowdown,adeteriorationof
productquality,andgrievancesofcustomers.Eventually,thesewouldcom-
pelmanagementtotakesomestepstoimprovethesituation.Ifaspecific
unitoforganizationsufferedsuchadverseconditions,themeasurethattop
managementwouldoftenemployistheremovalofthemanagerresponsible
forit,andtheappointmentofanewmanagerwhohasskillsihdealingwith
peopleandhandling』"humanrelations"problems.Atthistime,thepressure
forcostreductionwouldbediscontinued,'Ihanagementwouldgiveitsprior-
itytootherurgentproblems.
Thusthetransitionalsituationresultedfromtheendeavorwithcostre-
ductionsuggestsonecycleoftheoscillationthatiscausedbyanoveresti-
matingoftherateofchange,、K.ItistheIong-ter血perspectivewhichcon-
sidersthetimer6quiredtochangethesituationthatmakesitpossibleto
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avoidthisundesirableoscillation.
Asmightbeexpected,thehighestproducingmanagersinseeking
low-costperformancetypicallydonotintroduceabrupt,highpressure
costprograms.Thesemanagersdisplayagreatersensibilityandre-
sponsivenesstochangesintheinterveningvariablesandholdtoa
steadyandlong-termtimeperspectiveonallfactorsaffectingcosts
andperformance.Theydonotbelievethatsuccessfulandsustained
costreductionisachievedbyinstitutingahigh-pressurecost-cutting
programorseriesofprogram.(p.102.)
Thebehaviourshowninthisquotationseemstobesimilar
wood'sprofitconsciousleadershipstyle。
withtheHop一
Conclusion
Thecontroltheoryinengineeringtechnologyhasbeendevelopedwithsoph-
isticatedmathematicalmodels.Theapplicabilityofthesetheoreticalmodels
toaspecificdisciplineisdependentuponthedegreeofscientificmaturityas
toastrictcausalrelationshipamongrelevantfactors.Management
accountingmaybefarfrombeingreadyfortheapplicationofsuchelegant
models.Inthisdiscipline,therefore,thefeedbackcontrolmodelisonlyused
asaconceptualframeworkforguidingourthinking.Inmanagement
accountingtextbooks,thefeedbackcontrolmodelisoftenintroduced(f6rex-
ample,Drury,1992).Themodelfacilitatestheunderstandingofcontrolin
managementaccountingsystems,becauseofitsmechanicalsimplicity,and
itsproceduralsimilaritytobudgeting.However,eveninsuchexplanatory
purposes,itisrathercuriousthat,withouttherareexceptionreferredtoin
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thispaper,theinherentbehaviourofthemodel,thetime-lagphenomenon,
hasnotattractedexplicitattention,althoughcalculatedimplicitlyinperiodic
performancereportinginaccountingpractice.Theintentionofthispaper
istofillthisgap,inthehopethatthepresentationofthefunctioningofthe
feedbackcontrolmodelwouldhelptomakecleartheroleofmanagement
accounting,i.e.,financialinf6rmationinmanagementcontrol.
Concludingthispaper,inordertoprepareforfurtherdevelopments,I
willsuggestsomedif丘cultiesimplicitinthefeedbackmodel.Thefeedback
controlmodelhasseveraldisadvantagesthatrestrictitsusefulnessasacon-
ceptualframeworkinmanagementaccounting.Firstly,thebehaviourof
themodelisultimatelydirectedtowardanequilibriumstate,andtriesto
maintainit.Inotherwords,itsaimistoattainagivenstandardornorm,
anditpresupposesfundamentallyastatusquo.Thisbehaviourwouldlead
toconservativethinkingevenwhenmanagementisrequiredtoimplement
aninnovativebreakthrough.Theref6re,thefeedbackcontrolwouldhaveto
besupplementedbyothermethods,fbrexample,benchmarkingbasedon
excellentpracticesatothercompanies.
Secondly,itisofutmostimportancethatthemodeldealsonlywithone
variableselectedforcontrol,thatis,itisasinglevariablemodel.Fromthe
viewpointoffinancialcontrol,sometimes,thisattributeofthemodelis,con-
venient,becauseafinancialperformancemeasureisacomprehensiveone,
abstractingmanyotherimportantfactorsinfiuencingmanagerialperfbrm-
ance.Whenbasedonthefeedbackmodel,itispossiblethatalthoughim-
portant,thosenonfinancialfactorsareleftinsecondaryposition,andaccoun-
tantscanconfinetheirattentiontothefinancialsideofevents.Nonfinancial
andphysicalperf6rmancemeasurements,inthetraditionalthoughtofman-
agementaccounting,arealmosttotallydelegatedtolinemanagers.
However,thisadvantagehasbecomeadisadvantageinrecentyears.Now,
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managementaccountantshaverecognizedtheimportanceofintroducing
nonfinancialdataintotheirsystem(Johnson,1992).
AsLikertandSeashore(1963)showed,manyvariablesareinvolvedin
carryingoutcontrolinhumanorganizations,inparticular,theysaid,theih-
terveningvariableshavetobeemphasized.Toconsiderthevariablesin
control,itisnecessarytomeasuretheinternalstatesofasystemtobecon-
trolledthataresupPosedtobeablackboxinthetraditionalfeedbackcon-
trolmodel.Onthispoint,thefeedbackmodellosessomeadequacies,and
analternativemodelthatcandescribetheinternalstateisrequired.$uch
amodelisalreadyavailableinmoderncontroltheory.Adetailedargument
aboutthepossibilitiesofthemulti-variablecontrolmodelproposedbymod-
erncontroltheoryinmanagementaccountingisprovidedelsewhere(Naka,
2000).Statedbriefly,themodelfrommoderncontroltheorywouldprovide
aframeworkfororientatingrecentmovementinmanagementaccounting.
Forthelastdecade,managementaccountinghasbeenproceedingaggres-
sivelyintothephysicalcontrolarea,wherenonfinancialmeasuresplayma.
jorrolesasusuallyobservedonthefactory且oor.Thismovementwould
underminetheappropriatenessofthefeedbackmodelasacognitivemodel,
becauseofitssinglevariablecharacteristic.Itmaybetimeforthefeed-
backmodeltoleavethestage,andforanewmodeltobeapplauded,special-
lyinoperationalcontrolarea.
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